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学位論文内容の要旨 
Switched reluctance motors (SRMs) are attractive to propel the EVs. This is because the SRMs are free from 
permanent magnet yielding cost-effectiveness and thermal robustness. In addition, because the SRMs are often driven 
under the magnetic saturation, SRMs’ high torque density is expected. However, the torque ripple and the input current 
ripple prevent the EV application of the SRMs. 
This thesis addresses the above issues by proposing the technique which can suppress both the torque ripple and the 
input-current ripple. In addition to the suppression of these ripples, the wide operating range and the high efficiency 
are required as the EV propulsion motors. Therefore, this thesis develops the technique step by step at each chapter. 
In chapter 2, the phase-current waveform which can suppress both the torque ripple and the input-current ripple is 
presented. To propose a basic theory, chapter 2 does not consider the motor efficiency. Besides, chapter 2 assumes the 
low torque operation, where the SRMs are magnetized below the magnetic saturation level. The proposed waveform is 
analytically formulated based on the phase inductance profile, and hence, can be derived for SRMs with an arbitrary 
phase inductance profile, including the commercially available SRMs. The simulation and experiment present a 
successful reduction in the input-current ripple and the torque ripple, compared to the conventional square-shaped 
phase-current waveform. 
In chapter 3, the novel set of the phase-current waveform and the rotor shape is presented to improve the efficiency. 
Due to the commercially available rotor shape of SRMs, chapter 2 suffers from the increment of the effective value of 
the phase-current, which results in large copper loss. To solve this problem, chapter 3 simultaneously tunes the rotor 
shape and the phase-current waveform, which can eliminate both of the input-current and torque ripples with 
minimum effective value of the phase-current. The simulation and the experiment confirmed elimination of these two 
ripples with reduced effective value of the phase-current compared with the previous technique. 
In chapter 4, the phase-current waveform which can suppress both the torque ripple and the input-current ripple is 
presented to extend the torque range. As chapter 2 and 3 assume the low torque operation and derive the phase-current 
waveforms, these phase-current waveforms suffer from the torque ripple and the input current ripple at high torque 
operation due to the magnetic saturation. Therefore, the phase-current waveform is newly proposed by modifying the 
phase-current waveform derived by the technique in chapter 2. The simulation and experiment present a successful 


















本研究によって得られた成果は，EV はもとより様々な工業・民生分野での SRM 適用に向けて有用な知見を
提供するものであり，工学的・学術的価値が高い。したがって，本研究は博士（工学）の学位に値するもの
と認められる。 
 
 
